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I .  I N T R O D U C T I O N  

The most r e c e n t  t i m e l i n e s  ( R e f .  1) proposed  by MSC 
f o r  t he  f i r s t  manned l u n a r  m i s s i o n  i n c l u d e  a 2 h o u r  EVA 
f o l l o w e d  1 2  h o u r s  l a t e r  by  a 3 h o u r  EVA. T h i s  s e c o n d  EVA, 
i n  which ALSEP i s  d e p l o y e d ,  i s  n o t  a p r i m a r y  m i s s i o n  o b j e c -  
t i v e  and ,  h e n c e ,  may n o t  be  r e a l i z e d  on t h e  f i r s t  manned m i s s i o n .  
I n  view o f  t h i s  p o s s i b i l i t y ,  i t  would seem d e s i r a b l e  t o  c o n s i d e r  
a n  a l t e r n a t e  way i n  which t h e  ALSEP deployment  p r o c e d u r e  c a n  
b e  v e r i f i e d .  

11. RATIONALE 

The p r e s e n t l y  conce ived  scheme for removing ALSEP 
from t h e  SEQ bay i n c o r p o r a t e s  a remote  deployment  mechanism 
(RDM), which allows t h e  a s t r o n a u t  t o  e x t r a c t  and l o w e r  t h e  
ALSEP p a l l e t s  f rom t h e  SEQ on a boom-pulley mechanism w h i l e  
a t  a d i s t a n c e  o f  up to 1 0  f e e t  f rom t h e  LM. T h i s  p r o c e d u r e  
was p r o p o s e d  t o  r e p l a c e  t h e  s i m p l e  manual w i t h d r a w a l  a f t e r  
i t  was a s c e r t a i n e d  t h a t  one cou ld  n o t  g u a r a n t e e  t h a t  ALSEP 
c o u l d  be r e l i a b l y  dep loyed  t h r o u g h o u t  t h e  r a n g e  o f  p o s s i b l e  LM 
l a n d i n g  a t t i t u d e s .  

The RDM i s  a f a i r l y  complex m e c h a n i c a l  assembly  
c o n s i s t i n g  o f  a n  e x t e n s i b l e  boom, p u l l e y ,  r a c h e t i n g  mechanism, 
and l a n y a r d s .  I t  i s  c o n c e i v a b l e  t h a t  l a n d i n g  shock ,  e s p e c i a l l y  
on m e v e n  t e r r a i n ,  would c a u s e  t h e  RDM t o  b i n d  or jam and make 
t h e  ALSEP deployment  d i f f i c u l t  or i m p o s s i b l e .  

S i n c e  removal  of  t h e  ALSEP p a l l e t s  from t h e  SEQ 
i n v o l v e s  a n  i n t e r f a c e  w i t h  t h e  LM and may be dependen t  t o  
some d e g r e e  on t h e  l a n d i n g  dynamics and t h e  l o c a l  t e r r a i n  
c o n d i t i o n s ,  t h i s  p a r t  o f  t h e  ALSEP deployment  p r o c e d u r e  i s  
t h e  most d i f f i c u l t  t o  v e r i f y  i n  e a r t h  b a s e d  s i m u l a t i o n s .  
For t h i s  r e a s o n  i t  would seem d e s i r a b l e  t o  v e r i f y  t h e  o p e r a t i o n  
o f  t h e  RDM d u r i n g  t h e  f i r s t  EVA. The r e s u l t  o f  t h i s  v e r i f i c a -  
t i o n  would be a u s e f u l  i n p u t  for t h e  second  EVA go/no-go 
d e c i s i o n  as w e l l  as f o r  p r o v i d i n g  c o n f i d e n c e  i n  t h e  RDM s h o u l d  
t h e  s e c o n d  EVA (and  hence  f u l l  ALSEP dep loymen t )  be s c r u b b e d  
f o r  o t h e r  r e a s o n s .  
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A f u r t h e r  r e a s o n  t o  p a r t i a l l y  del ' loy ALSEP on t h e  
f i r s t  EVA i s  t h e  d e s i r a b i l i t y  o f  s h o r t ,  i n d e p e n d e n t  a s t r o n a u t  
t a s k s  for t h e  f i r s t  m i s s i o n .  A c o m p l e t e  df .ployment  o f  ALSEP 
on t h e  second  EVA r e p r e s e n t s  a t  l e a s t  a 1 ilr '15 min t a s k  o f  
ex t r eme  c o m p l e x i t y .  1 t would be  h e l p f u l  i i '  I a r t  o f  t h i s  coiil d 
b e  accompl i shed  e a r l i e r  as a s e p a r a t e  and i n d e p e n d e n t  t a s k .  

111. FEASIBILITY 

P a r t i a l  deployment  ( t h a t  i s ,  depl i>yment  up t o  b u t  
n o t  i n c l u d i n g  o p e n i n g  t h e  RTG f u e l  c a s k )  of' ALSEP on t h e  f i r s t  
EVA would mean l eav ine :  t h e  p a l l e t s  exposed  on t h e  l u n a r  s u r -  
f a c e  f o r  1 2  h o u r s  a t  which t ime deployment  would be  c o m p l e t e d .  
T h i s  seems t o  p o s e  no t h r e a t  t o  t n e  i n s t r u m e n t s .  The e q u i l i b -  
r i u m  t e m p e r a t u r e  o f  t h e  p a l l e t s  has been  e s t i m a t e d  by t h e  a u t h o r  
t o  b e  l e s s  t h a n  70°C and p robab ly  more l i k e  3 5 O C .  O t h e r  en- 
v i r o n m e n t a l  h a z a r d s  ( U V ,  m i c r o m e t e o r o i d s ,  e t c .  ) s h o u l d  be  no 
more d e t r i m e n t a l  t o  the  unloaded  p a l l e t s  t h a n  t o  t h e  d e p l o y e d  
i n s t r u m e n t s  . 

E s t i m a t e d  t i m e  f o r  o f f - l o a d i n g  t h e  ALSEP p a l l e t s  i s  
15 m i n u t e s .  T h i s  c o u l d  be s c h e d u l e d  by i n c r e a s i n g  t h e  f i r s t  
EVA ( p r e s e n t l y  p l a n n e d  as 2 hour s  l o n g )  by 15 m i n u t e s .  
A l t e r n a t i v e l y ,  i t  c o u l d  be l e f t  as a c o n t i n g e n c y  o p e r a t i o n  i n  
t h e  e v e n t  t h a t  t h e  c u r r e n t l y  a s s i g n e d  t a s k s  a r e  a c c o m p l i s h e d  b e f o r e  
t h e  2 h o u r s  a re  up. 

I V .  CONCLUSIONS AND RECOMMENDATIONS 

I n  view o f  t h e  f a c t  t h a t  a s e c o n d  EVA ( i n c l u d i n g  
ALSEP dep loymen t )  may n o t  b e  a p r i m a r y  m i s s i o n  o b j e c t i v e  on 
t h e  f i r s t  manned l a n d i n g  m i s s i o n ,  i t  i s  recommended t h a t  
ALSEP b e  p a r t i a l l y  dep loyed  on t h e  f i r s t  EVA t o  i n s u r e  t h a t  
t h e  u n l o a d i n g  p r o c e d u r e  and  t h e  o p e r a t i o n  o f  t h e  RDM a re  
v e r i f i e d .  

2 0 15-MTY - k s  e M .  T .  Yates 
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